This paper evaluates the determinants of the expected returns on higher education among students of Russian universities accounting for the variation of the socio-economic development of Russian regions. Based on the longitudinal study, 'Trajectories in Education and Careers', it is shown that the average salary in a region is positively related to the individual estimates of expected salary after graduation, but does not affect the relative returns on higher education, i.e. the expected percentage increase in wages, compared to the salary in the absence of a higher education degree. In general, the results correspond to human capital theory, and confirm the rationality of students' salary expectations. The expected salary shortly after graduation from university is positively related to the academic achievement expressed in the university entrance exam (the Unified State Exam, USE), full-time study and prior work experience. Male students expect to receive higher salaries compared to female students. Students who study for free, expect lower salaries compared to those students who cover their tuition costs. An indirect influence (through USE results) of school characteristics and parental education on expected salary was found. In addition, we discovered a direct and indirect relationship between family income and expected salaries after university graduation. JEL Classification: I21, I24, I28
Introduction
Research on individual expectations is becoming an increasingly popular topic among economists and sociologists. It has been established that the expectations of agents in various markets (for example, financial or labor markets) influence their behavior in the future, and force them to correct their own strategies now. Thus, expectations underlie individual choices. This underscores the importance of studying the factors which influence the formation of expectations.
Moreover, it has been empirically proven that, in general, the expectations of individuals are quite realistic, and can be used as predictors of their behavior in the future (Delavande et al. 2011) . In other words, individual expectations can be considered rational.
Expectations in higher education also matter, as educational choice, educational trajectories, and transitions for example, from school to university (Poynton, Lapan 2017; Taylor et al. 2014; Drake et al. 2016; Hill, Wang 2015; Frischmann, Moor 2017) , or from university to the labor market (Kuron et al. 2015; are important steps in individual lives and all of them are driven by the expectations. The choice of educational trajectory is no less important in the system of economic preferences of individuals, than financial decisions or patterns associated with consumption, since education is an important predictor of future salaries and overall well-being (Brand, Xie 2010; Blundell et al. 2000; Moretti 2004; Brand 2010; Vedder 2004) . Moreover, many studies have empirically proved the positive value of higher education (see review by Oreopoulos, Petronijevic 2013; Psacharopoulos 1994; Psacharopoulos, Patrinos 2004) .
The expected benefits from higher education are an important element of the choice of educational level and educational trajectory. These benefits, or expectations related to the subsequent returns on education (for example, salary expectations) are crucial. In other words, these expectations characterize the value of higher education anticipated by the individual. This thesis is in line with human capital theory (Becker 1962 (Becker , 1964 Schultz 1961 ): a rational economic agent decides to continue learning if the benefits from education exceed the associated costs. The costs associated with higher education are easily assessable, because they usually include current expenses for tuition, living expenses, as well as foregone income from work while studying.
However, individuals do not have the full information about the benefits of higher education. In this regard, students are guided by their own intuitive expectations of the benefits that will be realized in the future.
Among the quantitative measures of expectations from higher education, we can single out the expected salary after graduation and the relative returns on higher education, i.e. the percentage excess of wages after graduation from higher education over wages in the absence of a higher education degree, in comparable prices. Thus, based on the importance of salary expectations in educational choice, it is interesting to study the formation of such expectations, i.e. the determinants of expected returns on higher education.
The purpose of the study is to assess the expected returns on higher education (expressed in future salaries) in Russia and to determine empirically the factors which influence the expected returns on higher education. Despite most research on the returns on higher education being based on data on actual returns on higher education (see review by Diagne, Diene 2011) , a number of works studying the expected salaries among university graduates have been carried out in recent years (Anchor et al. 2011; Arcidiacono et al. 2012; Sequeira et al. 2013; Gamboa, Rodriguez 2014) , including the Russian educational market (Androushchak, Natkhov 2010; Prakhov 2017 ). However, evidence shows that the use of the expected or actual values of returns on education does not lead to significant changes in the results (Dominitz 2001 ).
This study builds on the previous research on the expected returns on higher education, conducted for the Moscow higher education market in 2016 (Prakhov 2017) . While previous research was limited to Moscow university students, this study scales it up by the inclusion of the interregional variation of socio-economic development in Russia. However, the previous study can be considered as a benchmark, as Moscow is the most developed higher education market, and university applicants from Moscow universities have the widest choice of educational opportunities.
Moreover, this is the most developed labor market, therefore Moscow graduates have the widest choice of career paths among Russian graduates. The study of the expectations of Moscow students was due to the fact that selected students had homogeneous views on the labor market, and the education market, independent of variations in regional characteristics. Thus, the neutrality of regional characteristics in the formation of salary expectations was assumed. Nevertheless, the Russian regions are quite different from each other in terms of their socio-economic development, including the average actual regional salaries and costs of living. We assume that such discrepancies in regional development indicators may also affect salary expectations, in addition to the factors evaluated previously. Therefore, this study includes the interregional variation of socio-economic indicators in explaining the differences in graduate salary expectations in Russia. This paper is organized as follows. The first section describes the theoretical framework of the study. A formal model of the determinants of the expected returns on higher education, taking into account individual, family, school, university and regional characteristics, is presented. The second section describes the data used in this study. The estimates of the average return on higher education by field of study are provided. In the third section, a correlation analysis is performed.
The groups of highly correlated factors are shown. In the fourth section, we estimate the regressions of expected salaries and expected relative returns on higher education on individual, family, school, university and regional factors. An interpretation of the results is provided. The paper concludes with a discussion of findings.
The analytical framework of the study: the model of salary expectations
The analytical framework of the study is based on human capital theory. As mentioned above, the expected returns on higher education can be considered within this approach, since it allows us to provide links between the expectations, and the actual choice of the individual. Below, we elaborate our own analytical model of the formation of salary expectations in the context of higher education. In other words, the model based on human capital theory considers the determinants of the expected returns on higher education and their interconnections (see Fig. 1 ):
Model description. One of the most important predictors of university choice are the results of the national Unified State Exam (USE), since in most cases they constitute the main criterion for the selection of university applicants. On the one hand, USE results can have a direct impact on the expected salary: high-achievers are characterized by a high level of investment in human capital, and therefore they expect to get higher returns on these investments (Webbink, Hartog 2004; Prakhov 2017 ). In addition, individual USE results may be associated ('matched') with the type of university which students enroll in. There are studies that demonstrate favorable conditions for the perfect match between the quality of an applicant (her USE scores), and the quality of a university, calculated on the basis of the average USE score among admitted students (Prakhov, Sergienko 2019) . In turn, the quality of higher education (and HEI) as a measure of investment in human capital after graduation, can positively influence both salary expectations (Prakhov 2017 ) and actual salaries after graduation (Roshchin, Rudakov 2016 ).
On the other hand, academic performance (in our case, USE results) can itself be a function of individual, family and school characteristics (Prakhov 2016a (Prakhov , 2016b Prakhov, Sergienko 2019) .
Thus, individual USE scores can be positively associated with student performance in secondary school, with the fact of studying in schools with special status, or in-depth study of subjects, or in classes with a specialization in certain subjects (Prakhov 2016b; Prakhov, Sergienko 2019) . In addition, the steady influence of family characteristics (Coleman et al. 1966) , such as parental education (Leibowitz 1977; Hearn 1991; Davis-Kean 2005; Perna, Titus 2005; Sandefur et al. 2006; Okpala et al. 2001) , family income (Baird 1967; White 1982; Hill, O'Neil 1994; Morris et al. 2004; Davis-Kean 2005; Dahl, Lochner 2005; Prakhov, Yudkevich 2019) , and the level of cultural capital 3 has been confirmed in many studies. 3 The indicator 'Number of books at home' used to be a proxy for the level of cultural capital, but in recent years, due to the gradual replacement of print publications with electronic resources, such an indicator is used less and less.
Figure 1. The model of expected returns on higher education
Thus, the family can have an indirect impact on the expected returns on higher education through USE scores (Prakhov 2017) , but a direct channel of influence is also possible. Previous studies confirm the thesis that family is an important actor in the system of student choice, for example, a positive relationship has been established between mother's education and student's expected salaries 4 (Brunello et al. 2004) , as well as between father's education and salary expectations (Prakhov 2017) . It can be assumed that students from highly educated families expect to receive higher wages, since their parents already have a positive premium for higher education.
In addition, this fact is consistent with human capital theory: as a rule, parents with higher education make larger investments in the human capital of their children (for example, through assistance and additional training), and these investments should result in higher returns.
Family income is another factor which can have a positive effect on students' salary expectations (Gamboa, Rodriguez 2014; Botelho, Pinto 2004; Smith, Powell 1990; Webbink, Hartog 2004; Androushchak, Natkhov 2010) , both through the results of USE and directly (Prakhov 2017) : first, students can focus on their parental income, and expect to receive no less after they graduate from university. Thus, family income can serve as a guideline or focal point for students. Secondly, from the human capital theory point of view, more affluent parents have more opportunities to make investments in the human capital of their children: for example, by paying for extra classes, or private tutoring, or by having more resources to cover tuition fees in highly selective universities. Consequently, students from more affluent families tend to expect higher salaries after university graduation, compared to their peers from less wealthy households.
The level of cultural capital can also have both a direct and indirect effect on salary expectations. Accumulated cultural capital is closely related to the human capital of the individual, so it is quite logical to expect that students with a higher level of cultural capital will expect higher returns on their investment in human capital expressed in future salaries.
In addition to USE results and their determinants, we assume a significant relationship between the characteristics of university education, and the expected salary. Full-time students can expect a higher return on their education, because, first, such programs offer higher quality standards of education, and second, they require a lot of time and effort from students (in our case, they require higher levels of investment in human capital), which should result in higher returns on such investment. Students who study for free 5 , can expect a higher return on higher education, since, having entered on the basis of their USE results, they have already faced competition for tuition-free positions. Hence, this competition can motivate students to invest in further education, determining their academic performance at the university. As a result, this may also determine higher salary expectations. In addition, the formation of expectations can also be influenced by the field of study, since the labor market has a high salary variation among employees in different professions (McMahon, Wagner 1981; Betts 1996; Webbink, Hartog 2004; Androushchak, Natkhov 2010; Prakhov 2017) . Students who will work in the best paid fields, tend to form higher salary expectations, while students studying in professions that usually bring a more modest income, will moderate their salary expectations.
Individual characteristics, such as gender and work experience, may also play a role in shaping the expected returns on higher education. Previous studies show that male students have higher salary expectations compared to female students (McMahon, Wagner 1981; Brunello et al. 2004; Botelho, Pinto 2004; Anchor et al. 2011; Smith, Powell 1990; Webbink, Hartog 2004; Prakhov 2017) . Differences in salary expectations for female and male students can be explained by the fact that they can see their roles differently after they graduate: boys can be more inclined to build a career, and girls can also take into account other factors (for example, parenting), which may reduce salary expectations. Work experience can be a signal in the labor market: this is typical for Russia where the variation in the quality of higher education is very high, and in some cases a higher education degree cannot play the role of a signal. Consequently, university graduates who combined work and university studies, may have several advantages compared to their peers without work experience ). However, this statement does not contradict human capital theory: early entry into the labor market can also be viewed as an investment in human capital, not within a university, but in the workplace. Hence, such investments mean students expect higher salaries after they graduate. On the other hand, students with work experience can make more realistic (and, as a rule, moderate) predictions of the relative returns on higher education, i.e. the percentage increase in salary after graduation, compared to wages without a degree, since such students can more accurately estimate the value of current salaries (represented by the actual salary they receive).
Finally, as mentioned above, the characteristics of regional labor markets can influence the formation of students' salary expectations. The average salary in the region, similar to the family income, can serve as a guide for the student. Consequently, university students who study in more economically developed regions, expect higher salaries after they graduate. From the human capital theory point of view, the actual salaries in the region can serve as an indicator of the expected benefits of higher education, i.e. this indicator may positively affect salary expectations.
In the previous study of the expected returns on higher education (Prakhov 2017) , the determinants of expected salary after graduation and the expected relative premium for higher education for Moscow students were estimated. It was assumed that students who graduated from secondary schools in the same city and, as a rule, chose Moscow universities (HEIs of the same region with the most developed higher education and labor markets), have a system of preferences and expectations not dependent on regional variation. In addition, the majority of university graduates start or continue their work in Moscow. Consequently, a study of preferences for the same market revealed the determinants of differences in students' expectations, with no consideration of the influence of regional socio-economic development or variations in the structure of regional higher education markets. In this study, we estimate the expected returns on higher education and their determinants, taking into account the large variation in interregional income in Russia. According to the proposed model ( Fig. 1 ) and the results of previous studies, the following hypotheses are formulated for the empirical part of the study: Hypothesis 1. Academic performance expressed in USE results, is positively associated with the expected returns on higher education. USE scores are a reflection of investments in human capital during high school, so students with higher scores have higher salary expectations. Hypothesis 4. Full-time students and those who study for free, expect to receive a higher salary compared to part-time students and those who pay tuition fees.
Hypothesis 5. The variation of wages in different fields of study leads to differences in the expected returns on higher education. Hypothesis 6. Male students demonstrate higher salary expectations compared to their female peers.
Hypothesis 7. Work experience is positively associated with the expected returns on higher education, as this can serve as a signal for the employer.
Hypothesis 8. Students who study in regions with higher average salaries, and higher costs of living, expect to receive higher salaries after graduation, compared to students who study in the regions with lower average salaries.
Data description
This study is based on data from the project 'Trajectories in Education and Careers' 6 , a longitudinal study of a representative sample of Russian students. The data analysis examines the answers of respondents from different waves: for example, questions about the family were asked to students when they were in the 9 th grade, and questions about the expected salaries were asked to university students. The sample includes only those students who were studying at university at the time of the survey, when the questions about the expected returns on education were asked (Fall 2015) . The expected salary at the end of the university was limited to 300,000 rubles per month 7 , and unrealistic answers were excluded from further analysis.
Descriptive statistics are presented in Table 1 . The variables that characterize the expected returns on higher education are as follows: rubles, or 1,049 USD (incl. employees without higher education). In general, respondents showed quite realistic answers to the question about the expected salaries. e R is the relative expected salary, i.e. relative expected returns on higher education. This indicator shows the relative excess of the expected salary after university graduation ( e w 1 ) over the expected salary in the absence of higher education 9 ( e w 0 ), and is calculated as Family characteristics are represented by the level of parental education (binary variables for mother's and father's education, which equal '1', if a parent has a higher education degree, and '0' otherwise), average monthly family income (in rubles), and the number of books at home 11 . In 49% of cases, the students' mothers have higher education. In 43% of cases, the students' fathers graduated from university. The average monthly family income equals 31,355 rubles. The mean value of books at home is 166.
University characteristics are presented by whether the student is studying full-time (90% of cases) or not. Another characteristic is related to tuition fees: 57% of students study for free, and 43% pay tuition fees. To determine the quality of the university, additional indicators of the university's selectivity were obtained on the basis of the 2014 Admission Quality Rating (AQR) 12 . 11 Since the survey is longitudinal, note a decrease in the number of valid responses in this category. The decrease in the number of answers is due to the fact that questions about family characteristics were asked to the parents during the first wave with a separate questionnaire. That time the interviewers could not approach all the parents for an interview. However, even this number of valid answers is sufficient for carrying out correlation and regression analysis, and the subsamples of students whose parents answered the questions about family characteristics, and whose parents did not, are similar in other characteristics.
This indicator reflects the average USE score among those enrolled on a tuition-free basis at a particular university. The sample includes universities of different selectivity with an average AQR of 66.5 points out of 100. Another variable within this research which is connected to salary expectations, is the student's chosen field of study. Integrated groups are presented in Table 1 .
Individual characteristics are represented by gender (41% male and 59% female), and employment status at the time of the survey. About 22% of respondents combine work and study.
Regional economic characteristics include the average salary in the 'school' region, i.e. in the region where a student has graduated from high school (the mean value is 31,106 rubles, or 507 USD per month), the average salary in the 'university' region (33,837 rubles, or 552 USD per month), and the difference (2,688 rubles, or 44 USD). It can be concluded that, on average, university applicants choose regions with higher salaries than in the region where they graduated from high school. Additionally, we use indicators of the regional cost of living: for school regions the mean value is 8,501 rubles (139 USD of salaries presented in the study of Moscow students (Prakhov 2017) where the leading field of study according to the students' salary expectations was Engineering and technology, followed by Economics and management, and Social sciences, while expected salaries in Mathematics and natural sciences were in fourth place. 13 On the one hand, this result is rather paradoxical: for example, in the 2016 study (Prakhov 2017) , students in Arts showed the least modest salary expectations. Nevertheless, the obtained results are easy to interpret through the data structure. Thus, the subsample of students in Military studies includes only 11 people, so it is impossible to draw any conclusions based on such a small number of observations. The subsample for the Arts and Culture was 129 people, including some students with really high salary expectations: 10 respondents expect to earn 100,000 rubles per month, 1 respondent -103,000 rubles, 1 -120,000 rubles, 1 -130,000 rubles, 4 -150,000 rubles, 2 -200,000 rubles. Thus, 7% of this subsample expect to receive very high salaries, which led to an overestimation of the mean value. However, it was decided not to remove such responses from the sample, since the goal of the research is to study the determinants of the expected returns on higher education, incl. high expectations too. In addition, in the regression analysis (see below) the expected salaries will be used in a logarithmic form, which will smooth very optimistic salary expectations.
Figure 2. Expected returns on higher education by field of study
The last places are occupied by Agriculture and Education and pedagogy, and students studying the latter, expect to receive less than the rest both in absolute and relative terms.
For a quantitative assessment of the determinants of the expected returns on higher education, a correlation (section 3) and regression (section 4) analysis are conducted. In the next section, paired correlations on the main variables are considered, and the fourth section will present the specifications of econometric models, and the results of the regression analysis, i.e. an empirical assessment of the model of the expected returns on higher education presented in section 1.
Correlation analysis
Before we introduce the specifications of the econometric models of expected returns on higher education, we present a correlation analysis of the dependent and independent variables.
Based on the values of paired correlations and their statistical significance, we can draw the following conclusions.
First, the dependent variables reflecting the expected returns on higher education are highly correlated. The strongest correlation was found between the expected salary after university graduation and the salary adjusted to the Moscow level (the correlation coefficient is 0.790). In addition, we note the high positive correlation between expected salaries in absolute and relative terms (the correlation coefficient is 0.461). In both cases, the correlation coefficients are significant at the 1% significance level. The expected salary after university graduation is positively correlated with GIA scores in Mathematics (0.095), and with studying in high schools with a special status (0.122). In addition to school characteristics, paired correlations between expected salary and family characteristics were significant for mother's education (0.097), father's education (0.089), family income ( For the relative expected salary (i.e. the relative returns on higher education), we discovered much less significant relationships: positive correlations were found for mother's education (0.088), full-time studies (0.057), AQR (0.056), gender (0.083), average wages in the university region (0.053) and living costs in the university region (0.056). A negative significant correlation was found for being employed (-0.071). Thus, the hypotheses for the relative impact of higher education, at the stage of correlation analysis, are confirmed only partially. For example, according to the correlation analysis, the relationship between academic performance and the relative expected premium for higher education was not confirmed.
In addition to the study of paired correlations between dependent and independent variables, we pay attention to paired correlations between independent variables, in order to avoid the problem of multicollinearity when conducting regression analysis. Another group of factors which show significant correlations are regional characteristics.
The highest correlation coefficient is between the average wages in the school region and the costs of living in the school region (0.946). The correlation between similar indicators for the university region is also extremely high (0.931). In addition, average wages in the school and university regions show a strong correlation with a coefficient of 0.640.
Regression analysis
According to the analytical framework of the study and the results of the correlation analysis, the following models are estimated: (2),
where fOLS (·), gOLS (·) are linear functions of the following variables, estimated using the OLS method:
USE -USE results (since USE results in Russian and Mathematics are highly correlated with each other, the average USE score in compulsory subjects is used for the regression analysis);
Schoola vector of school characteristics (schools with a special status, classes with indepth study of subjects);
Familya vector of family characteristics (mother's education 14 , family income, the number of books at home);
Universitythe characteristics of the university 15 (full-time studies, tuition-free studying, field of study); 14 Only this variable, reflecting the level of education of the parents, will be used in the regression analysis, since mother's and father's educational levels are strongly correlated with each other.
15 Regression analysis will not involve AQR variable for the following reasons. First, this rating is calculated only for universities with tuition-free positions. Thus, when using this indicator, students of private universities would be excluded. Secondly, we have no data on this indicator for a number of universities, mostly concentrated on Arts and Military disciplines. However, in the previous section, it was shown that individual USE results are strongly correlated with AQR (i.e., when these indicators are used together, a multicollinearity problem may arise), and previous studies (Prakhov, Sergienko 2019) showed that in general, individual USE scores correspond to AQR for each institution (perfect match). Therefore, the average USE score in compulsory subjects may be used in regressions, and can be interpreted as an indicator of university selectivity.
Individualindividual characteristics (gender, employment during studies); Regionalregional factor (average monthly salary in the university region) 16 . 
(4).
Equations (3) and (4) allows us, in particular, to determine the indirect influence of school on salary expectations, and the direct and indirect (through USE results) influence of family characteristics on the expected returns on higher education.
The results of the regression analysis are presented in Table 2 . Models 1-4 reflect the estimated determinants of the expected salary after university graduation: the first three correspond to equation (1), and the fourth, to equation (3). We note the similarity of results, obtained by the OLS and 2SLS methods. This may indicate that the problem of endogeneity in this sample is exaggerated. Expected salaries after university graduation are positively related to USE results: high-achievers (who have made larger investments in their own human capital) expect to receive higher salaries after graduation, which is consistent with human capital theory. Thus, hypothesis 1, for expected salaries, was confirmed. Full-time students have higher salary expectations compared to other students. Students who study for free expect to receive less than students who pay tuition fees. Thus, hypothesis 4 is confirmed only partially. The results of the regression analysis show that students of different fields of study build different salary expectations (hypothesis 5). We use the category of social sciences as a base. In the first specification, students studying Mathematics and natural sciences, as well as Engineering and technology, expect higher wages, but in other specifications the relationship becomes statistically insignificant. Students studying Education and pedagogy expect the lowest salaries in all specifications, whereas students studying in Military fields, have the highest expectations (but do not forget the limitations associated with the structure of the subsample in this field of study).
Male students are more optimistic about the absolute returns on higher education, and the difference in expectations is up to 23% (hypothesis 6 is confirmed). Students who combine work and study, in all specifications except the second, expect higher salaries after graduation than students who do not have work experience. This confirms hypothesis 7, and is consistent with both human capital and signaling theories.
An important result is that the average salary in the university region is positively interconnected with individual salary expectations, and a strong statistically significant result is maintained regardless of the specification of the model and the method of estimation. A positive change in the average salary in the region by 1,000 rubles contributes to an increase in the expected salary by 1-1.3 percentage points. Thus, the variation in the regional economic situation is interconnected with the formation of individual salary expectations (hypothesis 8 is confirmed).
Let us return to the fact that USE scores themselves depend on the prior academic performance, family and school factors. A similar relationship was statistically confirmed at the first step of 2SLS (Table 3) .
The results of this auxiliary regression model suggest, that the average USE score in compulsory subjects is significantly related to student achievement in secondary school (the average GIA score in the 9 th grade). In addition, students of schools with a special status and classes with in-depth study of certain subjects demonstrate higher USE results, which is positively associated with salary expectations. Thus, we can talk about the indirect effect of school characteristics on salary expectations through USE scores (hypothesis 2 is confirmed). With regard to the characteristics of the family, mother's education and family income are also significantly correlated with USE results. Mother's educational level has an indirect effect on the expected salary after university graduation through USE results, and family income is linked to salary expectations both directly and indirectly (hypothesis 3 is confirmed). The number of books at home is insignificant in all the specifications studied, however, the limitations associated with the use of this indicator were discussed earlier. 
Number of observations 1091
Standard errors in parentheses. Significance levels: *** -1%, ** -5%, * -10%.
For relative returns on higher education (for the regression analysis, the maximum value of was limited to 4), the results are less consistent and the number of significant coefficients decreases with the inclusion of new factors in the model and the corresponding decrease in the number of observations due to missing responses. In model 5 (the specification with the largest number of observations), USE scores are positively related to the expected returns on higher education, but in subsequent specifications, the statistical significance of this variable is lost.
Students who do not pay tuition fees expect to receive less relative returns on higher education, compared with students who pay tuition fees. In the context of the field of study, medical and military students expect to receive the highest relative premium after university graduation (but do not forget the limitations of the latter group). Medical students believe that university study will give them a wage increase of 42-56%, compared to not going to university and instead starting work immediately. Gender, employment and average regional salary are insignificant. Thus, for relative expected wages, only hypothesis 5 was confirmed, and hypothesis 1 was confirmed only partially.
Conclusion
In this study, we proposed an analytical model for the formation of the expected returns on higher education, under the assumptions of human capital theory. Based on the data of a largescale longitudinal study of Russian students, hypotheses about the determinants of salary expectations were empirically tested. The most consistent results were obtained for the indicator of expected salary after university graduation. First, salary expectations of university students are positively associated with their school performance. This conclusion, consistent with the proposed model, is in line with human capital theory, and also with the results of previous studies (Webbink, Hartog 2004; Prakhov 2017 graduates, when students from high-income families become more demanding of their future jobs and salary conditions than students from poorer backgrounds.
Third, full-time students have higher salary expectations, because, as a rule, full-time departments are more selective (and therefore students need to make more effort to invest in their human capital) and these departments offer educational programs of higher quality. The returns on such programs should also be reflected in future salaries. However, we did not confirm the hypothesis that students who study for free have higher salary expectations compared to those who pay tuition fees. Usually, students who do not pay tuition fees have higher USE scores, which suggests higher salary expectations. However, the universities represented in our sample have a wide variation in AQR (the average USE score among those enrolled for a tuition-free position varies from 44 to 93), therefore the admission criteria are not the same. Hence, it is possible that in such a situation another factor comes into effect: students who cover tuition fees while studying at a university, in addition to their cognitive investments in human capital (efforts), make material investments (tuition fees). Therefore, they believe that these monetary costs should pay off in terms of higher salary after university graduation; this logic does not contradict human capital theory.
Fourth, it was shown that salary expectations differ depending on the field of study, which indicates variation in expectations regarding the labor market and can indirectly explain the differences in demand for various higher education programs. The lowest salaries are expected by students of medical, agricultural and pedagogical fields of study. Given the importance of these areas for society, special attention should be paid to supporting graduates of such areas. This could stimulate demand for studies related to agriculture and teaching and improve the quality of admission to relevant universities (currently AQRs in agricultural universities are some of the lowest, and the level of selectivity of pedagogical universities is at an average level).
Male students demonstrate higher salary expectations compared to their female peers.
Although this fact corresponds to a number of earlier studies (McMahon, Wagner 1981; Brunello et al. 2004; Botelho, Pinto 2004; Anchor et al. 2011; Smith, Powell 1990; Webbink, Hartog 2004; Prakhov 2017) , gender differences in the expected returns on higher education require a separate study (in particular, the analysis of differences in determinants of the expectations of males and females), since the revealed differences in the expected salaries at the university stage of education may cause risks of gender pay inequality in the future.
Students who are employed while studying expect higher salaries after graduation, and this result was also obtained for the Moscow sample of students (Prakhov 2017) . This is a feature of the Russian education system, when students begin to invest in human capital in the workplace, in addition to university (human capital theory), so later, together with a degree, they can send a signal to the employer about their work experience (signaling theory). Moreover, the situation when employers require work experience from recent graduates is very common in Russia, therefore employed students hope that their investments related to combining work and study will result in positive returns after graduation. However, it is still questionable how much the additional efforts at a working place should compensate for the reduced efforts related to their studies.
Finally, we demonstrated a steady, positive relationship between the regional average levels of wages and student salary expectations. In other words, in addition to microeconomic indicators (individual characteristics, family SES), macro-indicators, such as the average regional salary, affect salary expectations. Such variation in actual wages may contribute to the flow of students to regions with higher wages, and, as a result, will adversely affect future trends in regional development (for example, see Prakhov, Bocharova 2019).
As for the relative returns on higher education (the expected percentage increase in salaries compared to salaries without higher education), less consistent results were obtained: a significant positive relationship between USE scores and the relative returns was found only in one specification, but a number of models found a negative relationship between studying on a tuitionfree basis and the relative returns on higher education. The highest relative premium for higher education is expected to be received by students of medical and military fields of study. These results can be explained by a number of limitations associated with the use of the relative returns on higher education. Firstly, this is an even noisier factor than the expected salary indicator, because it includes two variables related to uncertainty: expected salaries after university graduation and salaries in the absence of higher education. Students, especially those who do not have work experience, may have little idea of the returns on work without higher education, since they will no longer be in such a situation. Secondly, the insignificance of regional characteristics can be explained by the fact that the adjustment for regional wages in this indicator is included both in the numerator ( e w 1 ) and in the denominator ( e w 0 ), therefore the combined effect of the two expected values can level the regional effect.
Thus, in this study we obtained consistent estimates for the determinants of expected salary after university graduation. In the next stage of this study, we single out the accuracy of salary expectations of Russian students, and identify the factors can explain the discrepancies between the expected and actual salaries of university graduates.
